TMPRSS2:ERG fusion by translocation or interstitial deletion is highly relevant in androgen-dependent prostate cancer, but is bypassed in late-stage androgen receptor-negative prostate cancer.
Recently, a unique fusion between the prostate-specific, androgen-regulated TMPRSS2 gene and the ETS genes ERG, ETV1, or ETV4 has been described in clinical prostate cancer. We investigated mechanisms of expression of four ETS genes, ERG, ETV1, ETV4, and FLI1, in 11 xenografts representing different stages of prostate cancer. All five androgen-dependent xenografts showed as major transcript overexpression of two splice variants of TMPRSS2:ERG, linking TMPRSS2 exon 1 or 2 sequences to ERG exon 4. In one of two androgen-sensitive xenografts, fusion transcripts of TMPRSS2 and ETV1 were detected. Array-based comparative genomic hybridization and interphase fluorescence in situ hybridization indicated both interstitial deletions and translocations as mechanisms of TMPRSS2:ERG gene fusion. Importantly, TMPRSS2 to ERG fusions were also observed in three of four androgen-independent, androgen receptor (AR)-negative xenografts and in two AR-negative clinical prostate cancer specimens; however, the fusion gene was not expressed. In almost all AR-negative tumor samples, overexpression of wild-type ETV4 or FLI1 was detected. Combined, our observations indicate a key role of fusion of TMPRSS2 and ETS genes in most androgen-regulated prostate cancers, which might be bypassed by androgen-independent expression of wild-type ETS factors in late-stage disease.